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Extension of Day Length under Natural Short-day Conditions in Winter 
Promotes Growth and Flowering of Chrysanthemum cv. 'Jimba'
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Takashi Onozaki and Michio Shibata
Summary
After stopping the night break of autumn-fl owering chrysanthemum cv. 'Jimba', we extended the day length under 
natural short-day conditions in winter. At a night temperature of 18 °C, extension of the day length to 12.5 h with 
incandescent lamps before dawn increased stem elongation, but had no effect on flowering or cut flower quality. 
At a night temperature of 12 °C, however, fl owering was delayed. Under this latter condition, the extension of day 
length had remarkable effects on growth and fl owering. The timings and the forms of the supplemental lighting had 
considerably different effects. Plants illuminated with incandescent or fl uorescent lamps before dawn fl owered earlier 
than those under natural day length at 12 °C night temperature. Incandescent lamps promoted fl owering more than 
did fl uorescent lamps. In contrast, the extension of day length with either lamp after dusk delayed fl owering, more 
so by fl uorescent lamps. The difference in fl owering response to the lamps might be linked to the lamps’ spectral 
quality, especially the red/far-red ratio, and suggests the involvement of phytochrome. These results suggest that 
the extension of day length to 12.5 h with incandescent lamps before dawn will be useful for promoting growth and 
fl owering of chrysanthemum cv. 'Jimba' at low temperatures in winter.
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